Abstract. Recent observations at comets Giacobini-ginnet and Halley suggest that simple non-reacting gas dynamics or MHD is an inappropriate description for the bow shock. The thickness of the observed (sub)shock implies that mass-loading is an important dynamical process within the shock itself, thereby requiring that the RankineHugoniot conditions possess source terms. This leads to shocks with properties similar to those of combustion shocks We consider parallel magnetized shocks subjected to massloading, describe some properties which distinguish them from classical MHD parallel shocks, and establish the existence of a new kind of MHD compound shock. These results will be of importance both to observations and numerical simulations of the comet-solar wind interaction.
shock thickness on the inbound (outbound) Halley encounter was found to be ,-, 45 000kin (120 000krn In this Letter the approach of ZO is applied to the case of parallel MHD shocks subjected to mass-loading. We provide a complete characterization of mass-loading parallel MHD shocks and draw attention to four remarkable properties that distinguish such shocks from their classical MHD counterparts. We show that (1) mass-loading introduces shearing stresses into the shock, thereby significantly reducing the parameter regime admitting stable transitions; (2) a tangential magnetic field component is always "switchedon" downstream of the parallel shock; (3) a new class of compound shocks, consisting of a velocity dip followed by a recovery to a supersonic although decelerated downstream state, exists; and (4} the equivalent of parallel slow mode MHD shocks cannot exist in reacting mass-loading media.
We stress that we are not considering the shock structure problem. In conclusion, we reiterate the properties of parallel massloading shocks:' (1) stable parallel mass-loading shocks do not exist for a large parameter regime of upstream states, unlike classical MHD; (2) shearing stresses always rotate the downstream magnetic field; (3) a new class of MHD shocks, viz., compound shocks, has been described, and it is possible that such structures were observed on the inbound Halley encounter, and (4) stable parallel slow mode mass-loading fronts do not ex/st.
